. Processing parameters used in this work to fabricate near fully-dense 316L stainless steel samples. See Table S3 for the detailed laser power and speed for each individual sample.
Parameters
Concept Fraunhofer
Laser spot size (μm) 54 207
Laser power (W) 150-350 296-353
Scan speed (mm/s) 700-1700
150-225
Layer thickness (μm) 30 50 Table S2 . Compositions of 316L stainless steels made by laser powder-bed-fusion (L-PBF), in comparison with the composition of an AISI 316L SS 1 . The reported values are averaged from two measurements made by the Concept and Fraunhofer machines, respectively.
Fe
Cr *These two samples were tested by using two different gauge length (6.5 mm and 3.5 mm, respectively). A nearly identical uniform elongation was observed. Corresponding energy dispersive spectra (EDS) for three particles and the matrix. c. Quantitative composition information indicates that these particles are rich in Si, O, and Mn. However, Mn and Cr content varies from particle to particle. Some characteristic microstructure length scale (e.g., cell size) and the range of mechanical properties (namely, yield strength (YS) and uniform elongation (UE)) obtainable from two L-PBF machines are summarized. As discussed in ref. 3 , note that the same 0 * value does not warrant the same microstructure and subsequent properties. Fig. 3a . σf is the flow stress, σ * the thermal component of the flow stress, and σr the reverse yield stress. The back stress at ~3.3% strain is estimated to be ~300 MPa, based on the method reported in reference 6 . 
